INTRODUCTION
Milk and dairy products are composed of macronutrients (proteins, lipids and sugars) contributing to their nutritional and biological values. They contain also micronutrients like minerals and vitamins. These minerals and vitamins, which are quantitatively minor compounds, are not sources of energy but are essential for the life because they contribute to multiple and different vital functions in the organism, like bone structure, homeostasis, muscular contraction, metabolism via the enzymatic systems, etc. The mineral fraction of milk (approximately 8-9 g/l) is composed of macroelements (Ca, Mg, Na, K, P and Cl) and oligoelements (Fe, Cu, Zn and Se) (1, 2) . Macroelements are differently distributed in the aqueous and micellar phase of milk, depending of their nature. The monovalent cations, Na + and K + , are present mainly in the free form and only to a limited extent in the form of ion pairs. The divalent cations, Ca 2+ and Mg 2+ , play the role in the physicochemical properties of casein micelles, such as gelation induced by acid and rennet, heat stability, ethanol stability and sediment formation (3).
Calcium is an essential macronutrient for humans, which represents approximately 2% of body weight in an adult person (4) . This element has mainly a structural function in bones and teeth, along with the regulation of many vital biological functions. More recently, the interest in calcium has centered on its role in preventing osteoporosis. It is known that the highest demands for this element occur during the periods of maximum growth such as in childhood and adolescence, and also during lactation and in the elderly. No less than 75% of calcium in many western diets originates from milk. The bioavailability of calcium and magnesium in milk is considered to be excellent since the intestinal absorption of these nutrients is facilitated by lactose (5). Moreover, it has been demonstrated by in vitro and in situ experiments that phosphopeptides, released during the digestion of casein micelles, increase the concentration of soluble calcium in the intestine and enhance calcium absorption.
Sodium and potassium concentrations in the body are 1.4 g/kg and 2 g/kg, respectively (6) Sodium is present mostly as an extracellular constituent and maintains the osmotic pressure of the extracellular fluid. In addition, it activates some enzymes, such as amylase. From the nutritional standpoint, only the excessive intake of sodium is of importance because it can lead to hypertension. Milk is not a rich source of sodium, so that the contribution of milk and dairy products to the intake of sodium is modest. Potassium is most common cation in the intracellular fluid. It regulates the osmotic pressure within the cell and is involved in cell membrane transport and also in the activation of a number of glycolytic and respiratory enzymes (6) . Potassium deficiency causes muscular weakness, mental confusion, and abnormalities in the electrocardiogram (5) . Potassium is the most abundant cation in eukaryotic cells and is thus amply supplied when intact or moderately altered tissues from plant or animal foods are consumed. Milk and yogurt, as well as nuts, are also excellent sources of potassium.
Several analytical techniques have been used to quantify some minerals in milk and derivates, mainly flame photometry (7), flame atomic absorption spectrometry (8) , atomic emission spectrometry (9) , and inductively-coupled plasma mass spectrometry (10) . Most of the analytical techniques used to determine the specific mineral content require the minerals to be dissolved in an aqueous solution. For this reason, it is often necessary to isolate the minerals from the surrounding organic matrix, prior to the analysis. This is usually carried out by dry or wet decomposition of the samples in open or closed systems, using thermal, ultrasonic, infrared, and microwaves energy. Sample preparations is time limiting, requiring ca. 61% of the total time to perform the complete analysis, and is responsible for 30% of the total analysis error (11) . Nowadays, the goals to be reached are the best results in the shortest time, with minimal contamination, low reagent and energy consumption, and generation of minimal residue or waste. So, the main goal of this study was to investigate the possibilities of direct determination of calcium, sodium and potassium in the fermented milk products by flame photometry.. 
EXPERIMENTAL Chemicals
Hydrochloric acid 36.5% was purchased from Centrohem (Stara Pazova, Serbia), lanthanum (III) oxide and calcium carbonate were purchased from Merck (Darmstadt, Germany) while sodium chloride and potassium chloride were purchased from Alkaloid (Skoplje, Macedonia). All used chemicals were of analytical reagent grade.
Apparatus
The determination of calcium, sodium and potassium was carried out by flame photometry using Evans Electroselenium LTD flame photometer (Halstead, Essex, England) in air-butane flame.
Samples
Thirteen samples of fermented milk products were used. Nine of them were commercial products purchased in local market, while four samples were obtained by the fermentation of cow's milk with kombucha cultivated on black, stinging nettle, mint tea and winter savory tea, respectively, as previously described (12) . The analyzed samples are given in Table 1 . 
Sample preparation
In order to investigate the possibility of using the direct method for the determination of calcium, sodium and potassium in the fermented milk products by flame photometry two procedures were used for the sample preparation.
Direct method: After the homogenization by mixing, 2.5 g of the sample was transferred to a calibrated flask, 2 cm 3 of 10% solution of lanthanum was added and diluted to a final volume of 50 cm 3 with distilled water. Extraction with mineral acid was performed using modified methods of Blay & Simpson (13) . An amount of 2.5 g of the homogenized sample was boiled for 10 minutes with 10 cm 3 of 6 mol/dm 3 hydrochloric acid with reflux. The solution was cooled to room temperature and transferred to a calibrated flask. After addition of 2 cm 3 of 10% solution of lanthanum, the sample was diluted to the final volume of 50 cm 3 with distilled water, filtered, and the resulting solution was used for the analysis.
Quantitative determination
The quantitative determination of potassium, sodium and calcium were performed using the method of calibration curve, defined for each element and for the two sample preparation procedure. Since, the matrix of the samples prepared by two different methods is different, the standard solutions were prepared with and without hydrochloric acid. The calibration curves were defined based on seven points. The concentration of potassium, sodium and calcium ranged within 2.769-110.76 mg/l, 2.482-99.28 mg/l and 4.763-190.52 mg/l, respectively.
The characteristics of the obtained analytical curves are presented in Table 2 . 
RESULTS AND DISCUSSION
The results for the determination of calcium, sodium and potassium in the samples of fermented milk products obtained without sample pre-treatment (direct method) and after the sample preparation by extraction with hydrochloric acid are given in Table 3 . The calcium, sodium, and potassium levels determined without sample pre-treatment (direct method) in thirteen fermented milk samples were compared with those obtained after the sample preparation by extraction with hydrochloric acid. A two-tailed t-test showed that the obtained results were in agreement at 95% confidence level, meaning that at the chosen significance level, the differences between the values obtained for the different sample treatment were within the experimental error. Consequently, the direct method as a faster, simpler and cheaper procedure could be applied for the rapid routine analysis of the mineral content in the fermented dairy products.
The most abundant mineral in the analyzed samples was potassium, with a content from 1334.82 to 1794.20 mg/l, the calcium content was in the range of 1102.32-1524.20 mg/l, whereas the sodium content was the lowest (319.02-688.00 mg/). The obtained results are in agreement with the previously published data (8) . According to the results, the fermented milk products are rich sources of Ca and K and a medium source of sodium. From the health point of view, adequate intakes of potassium are needed to counter the high intakes of sodium. Therefore, a dietary balance between potassium and sodium is needed to maintain efficient cellular functions that require potassium ions. For the prevention and treatment of hypertension, attention has to be given to the importance of low dietary Na/K ratio rather than to the Na restriction alone. It should be stressed in this regard that the Na/K ratio in fermented milk products is favorable. Moreover, fermented milk products could act as an alternative source of mineral for sufferers of lactose intolerance.
The measured mineral contents were correlated among themselves. The results of ANOVA test showed that sample 6, with the highest content of Ca, Na and K, was significantly different in terms of potassium and calcium content, at a 95% confidence level. Considering the fact that different labeled starter were used in the manufacture of analy- zed commercial fermented milk products can be assumed that the reason was the used starter cultures, Lactobacillus rhamnosus GG (ATCC 53103). It could be concluded that the inoculums of kombucha cultivated on different kinds of tea used to manufacture the fermented milk products did not influence the concentration of calcium, sodium and potassium. However, in order to check the influence that the employment of different probiotic microorganisms can exert on the mineral composition of fermented milk products, more extensive research has to be performed.
CONCLUSION
According to the results shown in this paper, the determination of calcium, sodium and potassium in samples of fermented milk products by flame photometry could be done after simple dilution with water. The proposed method for the direct determination of macroelements content in fermented milk samples is simple, fast, efficient, and it operates according to the principles of Green Chemistry. As a consequence, the analytical costs and reagents consumption are reduced.
